rate of erythrocyte destruction and thus cause an anemia. However, the fact that the administration of relatively large amounts of fatty acids prepared from goat's milk or mixtures of pure fatty acids to animals receiving either a mixed ration or a goat's milk diet had no noticeable effect on the composition of the blood (Bomskov and Auffarth3) seems to preclude the possibility of the presence of a hemolytic agent in the fat of goat's milk. Other recent work, to be discussed later, likewise lends no support to the "toxic theory" of the etiology of goat's milk anemia.
Another explanation of the cause of goat's milk anemia is that this type of milk is deficient in some necessary hematogenic substance, such as iron (Brouwer5) or, as has been recently suggested (Rominger et al.12, ,  14, Gyorgy7) , an essential organic substance perhaps related to the "extrinsic factor" said to be needed for the prevention of pernicious anemia in man. The evidence upon which the latter view is based was obtained chiefly from experiments on young albino rats fed an exclusive goat's milk diet. A severe hyperchromic anemia developed and the condition was not cured by iron and copper, by vitamins A, B1, or B4 (Rominger et al."2 13 14) , or from treatment with liver or liver extract (Rominger et al."2 13, 14, Gyorgy7) or with an extract of yeast (Gyorgy7). As a result of these findings, the suggestion has been made that rats given goat's milk exclusively should serve as satisfactory test animals for the assay of preparations to be used in the treatment of pernicious anemia (Rominger and Bomskov13).
The possible practical importance of this alleged relation between the anemia-producing deficiency of goat's milk and the "extrinsic factor" said to be involved in human pernicious anemia suggested the need of a further study of the problem. Since it is known that goat's milk, like cow's milk, may not contain sufficient amounts of iron and perhaps copper to permit the maintenance of a normal blood picture in young rats, it seemed advisable in the present investigation to feed goat's milk to which had been added a sufficient amount of the two minerals to satisfy the known daily requirement. Under these conditions, if a hyperchromic anemia develops, a deficiency in goat's milk of some necessary organic hematogenic substance would appear to be irrefutably established. If, however, the amount of hemoglobin and the number of erythrocytes in the blood of the animals remain normal, such a deficiency in goat's milk cannot be postulated and the conclusion could be drawn that the experiments described above were complicated by other factors, perhaps by a lack of iron and copper or by an impaired absorption of some other necessary blood-forming substance.
Experimental
Male albino rats of the Connecticut Agricultural Experiment Station strain, weighing from 40 to 50 gm. at weaning (21 days of age), were placed in individual wire cages fitted with large mesh bottoms to minimize the opportunity for coprophagy. Three groups of animals were studied; one of these (12 rats) was fed the stock colony ration (for composition, see Orten and Smith10); another group (10 animals) was given dried cow's milk (Klim) supplemented daily by 0.5 mgm. of iron as purified ferric chloride and 0.025 mgm. of copper as purified cupric sulfate; the third group (8 rats) was fed goat's milk* supplemented by the same amounts of iron and copper as in the preceding group. The mineral supplements were pipetted from aqueous solutions into approximately 10 cc. of goat's milk or reconstituted dry cow's milk in the morning. When this was consumed quantitatively, ad libitum allowances of the goat's milk or dry cow's milk were fed. Redistilled water was available to the animals at all times.
During a ten-week period of observation, body weights were recorded weekly and the hemoglobin content and erythrocyte count of the blood were determined biweekly. The technic and methods employed in the blood studies have been described elsewhere (Orten and 
Results
The results obtained in the present investigation are summarized in tabular form. The body weight, and the hemoglobin and erythrocyte values for the control animals consuming the stock colony ration increased progressively with age as has been found in other comparable normal rats of the same strain (Orten and Smith10). The growth rate, hemoglobin values, and erythrocyte counts of the animals receiving the cow's milk diet were somewhat lower than were those of the stock rats but, nevertheless, are within the normal range. Similar results were obtained on the rats fed the supplemented goat's milk ration. The concentration of pigment and the number of erythrocytes in the blood and the ratio between the two did not vary significantly from the normal control values in any animal at any time during the entire period of observation.
Discussion
The data obtained in the present investigation in no way support the view that goat's milk is deficient in an organic substance, perhaps related to the alleged "extrinsic factor," necessary for normal blood formation. On the contrary, the results clearly demonstrate that an exclusive goat's milk ration supplemented by iron and copper supports normal hematopoiesis in the rat for a period of at least 10 weeks and that normal relationship is maintained between cells and pigment during that time.
Shortly after the completion of the foregoing work several reports appeared in the literature presenting data entirely in agreement with those herein described. One group of investigators (Kohler, Elvehjem and Hart8) produced a severe anemia in young rats by feeding an unsupplemented diet of fresh goat's milk. The administration to the anemic animals of iron and copper resulted in a rapid increase in the hemoglobin level to normal. Erythrocyte counts within the normal range were obtained when the pigment concentration reached normal. Similar results were reported by other investigators in experiments in which the "curative" (Alt1) and "preventive" (Beard and Boggess2) methods of iron and copper supplementation were employed. A recent preliminary statement from still another laboratory (Riemenschneider and Ellis11) likewise indicates that goat's milk possesses satisfactory hemoglobin-generating properties, presumably when suitably supplemented with iron and copper.
On the basis of the evidence herein presented, the statement cannot be made that some toxic substance is not related to the etiology of goat's milk anemia, inasmuch as such a substance may have been altered or destroyed during the process of preparation of the milk employed. However, the fact that four other groups of investigators have reported the same results with fresh goat's milk from different sources as we have obtained with the evaporated product leaves little reason for a belief that "toxic factors" are involved in the production of goat milk anemia. On the other hand, the data now available strongly indicate that the anemia produced by an exclusive goat's milk diet is due to a deficiency of iron and perhaps copper in this type of milk. Other factors, perhaps involving poor absorption of necessary hematogenic material from the gastro-intestinal tract, were undoubtedly concerned in those experiments which indicated that goat's milk produces a hyperchromic type of anemia refractory to treatment with iron and copper.
It should be emphasized that, with the exceptions noted below, animals fed the goat's milk ration remained in excellent physical condition throughout the entire experiment. The rate of growth was satisfactory, differing little from that of normal control rats and no evidence of diarrhea or other gastro-intestinal disturbances was observed. Definite abnormalities were encountered in only three animals; however, these have no direct bearing on the results herein reported and therefore will not be discussed.
Conclusion
A diet composed exclusively of goat's milk supplemented with iron and copper supports good growth and permits the maintenance of a normal blood picture in rats for a period of at least 10 weeks.
This finding adds further to the evidence that goat's milk itself is not deficient in any necessary organic hematogenic substance, such as the alleged "extrinsic factor" related to pernicious anemia in man.
